cited in the European Search 
Repoil of eiS<PA^<r^^,a 
Your Ref. : P.^Qgep 



(12) 



UK Patent Application ,»,GB „„ 2 075 906 A 



(21) 


Application No 81 13194 


(71) 


Applicants 


(22) 


Date of filing 29 Apr 1981 




George Henry Thoraley, 


(30) 


Priority data 




19 Manley Crescent, 


(31) 


80/14530 




Westhoughton, 


(32) 


1 May 1980 




Bolton, BL53HR. 


(33) 


United Kingdom (GB) 




Anthony Foster, 


(43) 


Application published 




17 St. Ai^rew's Road, 




25 Nov 1981 




Stretford, . 


(51) 


INTCL^ 




Manchester. 




A21C15/00 


(72) 


Inventors 


(52) 


Domestic classification 




George Henry Thornley 




B5A1R106E2U7T21P 


(741 


Agents 




A2A12 




Neil Berry, 


(56) 


Documents cited 




48 Mansfield Chambers, 




GB 1068072 




17 St. Ann's Square, 




GB 1026233 




Manchester, M27PW. 




GB 617910 








GB 576728 








GB 377264 






(58) 


Field of search 








A2A 








B5A 







(54) Improvement in or relating to 
apparatus and methods for handling 
sponge cake material 

(57) Apparatus forforming a piece (20) 
of sponge cake material Into a roil 
connprises a plurality of laterally spaced 
conveyors (27) between which are inter- 
digitated toothed rollers (22) which lift 
the leading edge 40 of the piece. Be- 
tween and above the rollers (22) are 
toothed rollers (23) which fold back the 
leading marginal edge. Means may be 
provided for varying or nnalntaining the 
tension in the conveyors at stages of 
roll formation and air pressure (42) may 
be used to urge the material into con- 
tact with the conveyors. On completing 
the roll, rollers are moved out of the 
conveyor path or the direction of con- 
veyor movement is reversed to remove 
the completed roll. 
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SPECIFICATION ' ' 

,„p,.«™.n«ia.,r*«.9».|.P3"«""'«''"'»~'''°''-«"''«'^''^ 

discs may be angularly offset. 
The conveyors may be endless. ^ . conveyors. Control means may be provided for said 

a uniform tension. ^HontpH to reverse the conveyors when the roll is finished, the 

^=;..meansmayberesponsivetosenso^^^^^^^^ 

/to.arediagrammaticsideviewsofoneappa^tusforfo^^^^^ , 
f/Jt/re Mis a view of Rgurel in direction of arrow A, 40 
an P/oure 5 is a side view? of a profiled roller; . 
Sfiisadiagrammaticsideviewofanothera^^^^^^^^^^ 
f/?yre 7 is a control circuit for the apparatus of Figure 6, 

F;aw/-eS is a side viewf of another roller; 

f^^t/re 9 is a side view of a further form of apparatus; 45 

Figure 14 is a further control circuit. wmina a laver of sponge cake material into a roll 50 

50 ReferringtoFigures1to5,theapparatusjsarrange^^^^^^^^ 

. which is generally cylindrical and °P^;f ^.^jf ^fo f^^^^^^ '^y^^""" ""'"T" 

progressively fold back the leadmg edge of ^l;^^^"*! °"^aZ -^^eam and a layer of jam; these 

or rnore superposed layers of confectionery, for example ^ '^yer or wmpP 
TayTrs will also be folded or rolled with the spon^^^^^^^^^^^ 

55 The apparatus comprisesa plurality of parallel, ^^'^'^^J^^^; ^^^^^^^^ .elation to the width of the 
shownanOJ 1, 12J3 in Figure lA^The num^^^^^^^^^ 

sponge layer, that is in relation to the length of the finished spopg ,4 ^ 5 , g can be common to the 
15, 16 17 Rollers 14, IS areon shafts 18 19. In rollers respectively 

conveyors; in other cases the rollers '^''^'^''^^^^ ^ a common sSaft. One or more of the 
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the same type but in some cases there may be different forms of conveyor in the same apparatus. 

As can be seen in Figure 1 , the conveyors provide upper surfaces 27 arranged to support a layer or piece 20 
of sponge cake material and, with the rollers rotating anti-clockwise as indicated by the arrow^ tO'Carry the 
layer 20 towards roller means 21 arranged to fold back the leading edge of the layer. The rotatable roller 
5 means 21 comprises a lower series 22 of rollers or discs, of which two are shown in Figure lA'at 24, 25, 5 
rotatable on a common shaft 26 and driven by suitable nrieans (not shown) for exampie'^an elect^H^ motor. 
The rollers 22 extend below the surface 27 and generally there is one roller 22 betweeh eiach'adja<^nt pair of 
conveyors. ♦ ^ . / 

The roller means 21 comprises an upper series 23 of rollers or discs, each generally sirtiilar tb the rollers 

10 22, and it will be seen that the rollers 23 are interdigitated with the rollers 22, and are generally respectively 1 0 
above the conveyors. The rollers 23 rotate on a common shaft 27', driven by suitable means (not shown) for 
example an eiectric motor. Four rollers 23 are shown at 28, 29, 30, 31 and It will be seen that they are above 
the upper stretch 27 of the conveyors. , . , 

The discs 22, 23 are profiled. One suitable profile is shown in Figure 5 where the periphery of the disc is - 

15 formedwithapiuralityofequiangulariy spaced notches 30 of equal angular extent and defined between . 15 
radial edges 31 and defining between them a plurality of teeth 32 each of equal angular extent to the notches. 
The discs 22, 23 can be made for example from suitable, metals, plastics or wood and are sufficiently rigid to 
deflect the sponge consistently.. , 
To form a roll, the rollers 14, 22 and 23 are rotated anticlockwise (Figure 1 ) and the layer 20 placed on the 

20 conveyors is carried towards the roller 22, 23. Radial edges 31 of rollers 22 engage beneath the leading edge 20 
margin 33 of the layer 20 and lift this above the level 27. The lifted edge is theri" engaged by the rollers 23 and 
folded back at 32 (Figure 2). In order to obtain a tight final roll, the injtial fold or rbll back must be tight against 
the remainder of the layer. To assist in achieving this, theshaft of rollers 16 is made movable and suitable 
means (not shown), for example pneumatic, hydraulic, electrical, rriechahical or a combination of two or 

25 more of these, is used to u rge the shaft towards the conveyors tb increase the tensidn in therti; This resists 25 
any tendency of the upper stretches of the conveyors to move dovtrnwards in the region of the roller means 
21 during formation of the initial fold In the layer 20^ 

After the initial fold has been made as shown in Figure 2 the extra tension in the convfeyors is released, and 
as the layer 20 continues to be moved towards the rollers and the diameter of the roll being formed 

30 increases, the tension in the conveyors is maintained constant by moving the roller 16 progressively towards 30 
the full line position of Figure 3. The rollers 22 continue to lift and fold and the rollers 23 to fold the leading 
edge region of that part of the layer 20 on the conveyor stretch 27. As the diameter of the roll 34 increases the 
roller 16 is steadily moved to maintain constant the conveyor tension and to allow the tipper conveyor 
stretches 27 to move downwardly to accommodate the Increasing diameter of the roll. The condition when 

35 the roll is finished is shown in Figure 4. 35 
It wil I be appreciated that, alternatively or additionally, the roller 15 could be moved to control the tension 
in the endless conveyors. 

When the roll 34 is finished the rollers 22, 23 continue to rotate anti-clockwise or are stopped; the conveyor 
rollers are driven clockwise to move the roll away from the roller means 21 . The roll can be removed by hand 
40 or carried rearwards by the conveyors to a delivery chute. The conveyors are then driven forwards (rollers 14 40 
going anti-clockwise) with roller means 21 going anti-clockwise and another layer 20 can be placed, by hand 
or delivery machine, on the conveyors to make another roll. . .\ 

In an alternative arrangement, when the roll 34 is finished, the conveyors continue to move forwards but 
the roller means 21 are moved upwards- away from the conveyors to allow the roll 34 to be carried beneath 
45 them to a discharge chute. The roller means 21 cari then be lowered back to their operative positions ready 45 
for the next layer 20. ^ • _ ; ; . - /. . , 

When the finished roir34 has been removed the roll 1€,rejurns to the full l(ne positidn of Figure 2 ready for 
the next iSyer or -piece 20. v.;. ^ fi 3 

The sponge material is extruded as a contmupus length fromjaio^ machine onto a conveyor and 

50 is cut transversely at spaced locations to provide individual pieces SO. t^ 20 are turned through 90* 50 

before being placed on the conveyors so that thejeadirig^ahcl^tral^^^^ edges 40, 41 of the pieces 20 were the ^ 
side edges ofthe material leaving the extruder. ^ . . . V ., 

When the roll 34 is finished, its weight may cause the conyeyors.tp deflect even when roll 16 has returned 
to its Figure 2 position, and this may lead to the roll staying in positiori bh the conveyors and rotating on its 
55 axis rather than being carried forwards or rearwards to a delivery chute. If necessary, the conveyors can be 55 
placed again under increased tension in the manner described above, to avoid this occurring. 

The application of higher and lower conveyor tension may be under the control of sensors and timers as 
described below. . 

To assist in repeatedly forming a tight roll, the positive drive connection between the layer 20 and the 
60 conveyors can be assisted by a downward pressure on the layer 20. This could be a mechanical pressure, or 60 
as a pneumatic pressure as shown in the drawings where an air pressure unit or fan 42 delivers a downwards 
discharge of air under pressure onto the layer 20. This resists any tendency for relative sliding movement 
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c in the conveyors ats^Hcte^tt^ . „ a ^wpio ic started bv a piece 20 inte^^^ 

The closing of contacts 56 actuates whiph m tu^^^^^ de-energlsing 

on relay 58 via contact 59. When the piece 20 P^ssedthe l.gh^b^^^ dced-and 
• solenoid 57 and releasing the applied °" 63. This putsa hold condition on 

15 contact 56 is opened, relay 61 '""«^9'«5j,^^'*^.S^^^^^ • 
relay 61 via contact 62,and d^'^Vj'^;,^ '"JStrrSeS S closes contacts 67. 68. Closing of contact 

^cSr/ofor lifting the feed convev.^ 

in a modified arrangement, instead of the bSce they may be arranged to initiate and 

period of higher tension in response to passage of ^^^^^^^^ 

30 controltheperiodoflowertensionmresponset^^^^^^ 

35 enables the disc to be mounted on the shaft. . .^d the discs 22» 23 are also 0,953 cm vwde and 

40 rolls 34 are formed simultaneously. „ wmpH the sorinq 47 will yield allowing roller 44 to move to 

3nrrpr^rh?7^t^^^^^^^^^ 

°i^dT;j;KSghe^ 

45 adjusted, by adjusting the initial condition or ^^'"9 f ^^Jj/P""^^^^^^ of confectionery, , , 

*VapUratus is to be used with pieces having po^ 

In the arrangement shown in Figures 9 to ^^^^ j in bearing.Theshaft 92-is rotated by 
. a sturdy frame comprises parallel side P'f l^^^S^^^ gears. The motor 94 drives shaft 

electric motor 94 through transmission. c^a.m93^>^^^^^ ^,^^^^3 15^ ,6^ .statable 

50 16 through chain 93a. Six 'aterally spaced endle^sco^^^^^^ ^^^^^^^.^ 97, 98 

: on but axlally fixed in relation to shafts 15, wh^ch can rotate mr^^^^^^ 2,^^^^ 

have a greater lateral separation t^^" ^etween^^^^^^^^^^^ ,,2, 103 which are 

- -r^reX^is^:^^^^^^^^^^^^^ 

connected by a sliding pivot to a piston ^"^ SoTth^ shown In Figure 9 engages 

oivotedaboutthisshaftbvpneumaticpistonandcyiinder113. . . „ 
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rotate in bearings in members 1 1 1, 1 12. In the discharge or inoperative position shown in Figure 9, the rollers 
1 14, 115 are spaced above upper conveyor surfaces 27. On operation of cylinder 113, the plates 11 1, 1 12 are 
pivoted clockwise as seen in Figure 9 to bring the rollers 114 to a position interdigitated with theconveyors 
96-100, similar to Figures 1 and 6 but it will be appreciated that in the arrangement of Figure 9the sponge 
pieces 20 travel from left to right and the rollers 114, 1 15 rotate clockwise as seen in Rgure.9. As can be seen 
in Figure 9, the profile of roller discs 1 14, 1 15 includes six teeth 1 16 each having radial face 31 for engaging 
the sponge piece 20 an arcuate tip 31a and a trailing base 1 17 which is a chord and leads to the inner end of 
the next adjacent face 31 . Transnnission chains S3b, 93c cooperable with gears rotate shaft 27' from shaft 92 
and shaft 26 from shaft 27'. 

Referring to Figure 13, a square wave generator 120 supplies an infra-red reflective head 121 which sends 
a signal through an I.C. amplifier 1 22 to NOT gate 123 which signals rolling timer T1 whose output goes to 
NOT gate 124 whose output goes to NAND gate^ 125. The signal from gate 123 goes also to NOT gate 126 
whose output goes to gate 125. The output of gate 126 goes to zero volts through capacitor 127. The output 
of gals 1 25 goes to opto-triac 128 connected to eject solenoid 132. The output of gate 125 goes to belts 
tig htener delay timer T2 connected to belts tight timer T3 connected to NOR gate 1 29 which also receives the 
output of gate 1 23. The output of gate 1 29 goes to opto-triac 1 30 connected to belt tension solenoid 1 31 . 

The operation of the control circuit is indicated asfollows:- 
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Condition Programme 



Photo- 
Electric 



Belts 



Rollers 

Down<Rcll) 

Up (Eject) T1 



T2 



T3 



20 



25 



Start 

Sponge 
Approaches 



Darki 
Light 0 



Slack 1 
Tight 0 



UpO 
Down 1 



25 



30 



Sponge 1st 
turn 

complete 



Darki 



Slack 1 Downl 



Starts 



30 



35 



Roll 

completed 
inTI 

During T2 



Darki 



Darki 



Slack 1 UpO 



Slack 1 UpO 



Finish 



Starts 



Finish 



Starts 



35 



40 



After T2 
During T3 



Darki 



Tight 0 ' UpO 



Rnish 



40 



After T3 



Darki 



Slack 1 UpO. 



The logic condition 0 or 1 is indicated. In regard to the timers, the output of T1 , T2 andT3 normally is at 
45 logic 0; the input is normally at logic 1 . A momentary change ofinputfrom 1 to 0 initiates the relevant timing 
period. At the start of the timing period the output changes to logic land renrialns all urUiUhe end of the 
timing period at which it returns to logic 0. An inp 

The spienoids 131, 132 control pneumatic valves contrb<Iirjg the-pneuniatic cylinders 1 09 and^ 
solenoid 131 is de-energized the conveyor belts are tight (rdller.44'down)rwhen energized roller 44 is up. 
SO When solenoid 129 is energized the profiled rollers 1 14M15 are in the eject, up, position shown in Figure 9; 
when deenergized the rollers are in the operative, down, position. . , 
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The logic coriditfori at the start of a cycle (no sponge piece 20):. . 








Item122y 
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123lnput1 


UutpUIU 








T1 InjjuVO - 


Output 0 


;Not timing ^ ; 






126 Input 0 


uutpui 1 




in 


10 


124 input 0 

125 Two 1 


t+nt it 1 . ' 

UUipUl. 1 • 

/ 

Output 6 ; 
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Inputs 


!.' 

? - , ' • " 




15 


15 


128 Input 0 


Output 0 ^ 








132 Input 0 


De-energized 


Eject up 




20 


T2 Input 0 


Output 0 - 


Not timing 


20 




. TSInputO 


Output 0 


Not timing 






129 Two 0 


Output 1 \ '• 




25 


25 


Inputs 
130 Input 1 


Output 1 








131 Input 1 


Energized 


Beits slack 


30 



30 



35 



45 



amplifier 122 changes to 0 which in turn energises solenoid 132. 

changes to 0, gate 125 o"tpu|changesto , so ^^at thjo"tputfro p ^^^^^ ^ ^^^.^^ ^^^^^-^^^ 130 

thus bringing the profiled rollers down. ^^^j^ do not Start to time. 

to de-energise the solenoid 131 causing ^^f^^^f^*^^^^^^^^^^^^ the device no longer senses the - 

When the sponge piece has passedunderthephoto-dey^^^ 

presenceofapieceZOoutputfn^m^^^^^^^^ 

output to go to logic 1 andthe o"*P'"°: 9^*fji;l° ^Va 124 both inputs to 125 could have a logic 1 
to 1 . (It is possible that due P™pagajon delay^^^^^ ^ ,25 - i.e; before T1 has 

40 presentforashortperiodoftimewhichcouldcauseapre^^^^^^ 

timed. Therefore, the change in output from ^'^'T'^^'f^^^^^^^^ 128, 132, T2 and T3 remain the 

introduction of capacitor 127 There .s then no c^^^^^^^^^ 

same until T1 (rolling timer) has completed its ^^gj^g the belts to go slack. When 

output of 129 changes to 1 causing 130to 1 28 energise solenoid 

timerTI has completed, its output goesto 125 ^^^^ to 0 T2 starts and Its output goes to 

132andprofiledrollers(eject)togoup.A^sowh^^^^^^^^ 

1 for the duration of T2 (the purpose of T2 is.to goto 1,.sq that pate . 

, iLompIetesitstiming period its output goesto oc^^^^ 

129 chaU to Ocausing ISOto de-energjsetha^^^^^^ 
50 T3 times out its output goes to 0 "^^^'"9;^^^°"^^^^^^ to the start condition 

solenoid 131 and the belts to go slack thus ^o^^P'^l'^fJl^^;"^^^^^^ ^^a^rds to a discharge chute, not shown. 
• DuringtheperiodtlmedbytimerTathecompI^^^^^^^^^^^ 

The conveyors continue forwards '^"^^^"Vth^tnfeed eni region of the conveyors and Is adjustable 
The photo-electric device 121 is mounted at the nfeed end :.e9'0" o"" ^ ^0 can vary, for 

55 parallel to the belts, for example as indicated ^ Fjgure 9^^^^^^^^^^ ^^^J^, P„ the device 1 21 is 
Lmple between 10 cms and 30 cms m making rol s^ d.^^^^^^^^ 
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stroke. Rolling of the,piece is not intenupted. The device 143 connpris^ a plurality of laterally spaced prongs 
located between adjacent rollers 115. A suitable control circuit is shown in Figure 14 in which a^ignal 155 to 
impulse valve 1 50 from the belts slack cylinder 1 09 causes spool valve 1 51 to change over and extend the 
prong cylinder 140 and as soon as the pressure drops oh the other side of the cylinder MO NOTvalve.152 
5 changes the spool valve 151 back again causing the prongs 143 to retract inimedldtelyj •> . 't^ - 5 
It will be understood that the sponge pieces 20 are rectangular or square and may1>e from, for example, 
0.95 cm to 1 .25 cm in height The edges or edge margins 40, 41, on energising from the oven in which the 
sponge batter is cooked, are often crisper than the remainder, and can approxirhate tq a biscuit consistency. 
These margins may be up to 1.25 cm in length and soften again after the roll is completed. 
10 Instead of the light sprmg 47, a system of counterweights could be used on beam 45 to control the belt io 
tension. 

It will be understood that the tension controlling means is self-adjusting to accommodate the increasing 
diameter of the roll being formed, and the varying possible sponge piece thickness. 

The tension in the belts can be adjusted. Thus the belt tension can be increased by increasing the pressure * 
15 inthedoubteacting cylinder 109. Instead of the rollers 114(orrotlers 115) being axially aligned, as shown in 15 
Figure 9, they could be angularly offset so that Instead of operative edges 31 engaging the piece 20 
simultaneously, edges 31 of different discs 114 could engage the piece at different times. For example 
alternate discs 114 and/or 115 could be equi-angularly offset in the same sense in relation to the remainder 
so that the edges31 of the offset discs engage the leading edge together and the edges 31 of the remainder 
20 engage the piece together. Other forms of offsetting are possible; for example rollers 1 14 and/or 115 could 20 
engage the piece repeatedly in axial sequence. For this purpose the rollers are connected to the respective 
shaft by grub screws permitting angular adjustment of the respective discs. The teeth engage the leading 
edge marginal portion of the piece 20 sequentially at laterally spaced locations. 

It will be understood that the peripheral speed of the toothed discs is generally matched with or equal to 
25 the linear speed of the conveyors. 25 

The number of teeth on the discs could be less than or more than six. 

CLAIMS 

30 1. Apparatus for forming a piece of sponge cake material into a roll comprising a plurality of laterally 30 
spaced conveyors for carrying the piece in a direction of movement, and rotatable means operative to lift the 
leading portion of the piece and fold this in the opposite direction to form the piece into a roll. 

2. Apparatus as claimed in Claim 1 , including means for moving the rotatable means between operative 
and inoperative positions. 

35 3. Apparatus as claimed in Claim 1 or Claim 2, in which the rotatable means comprises a first rotatable 35 
device located in use between the conveyors for lifting, and a second rotatable device above the conveyors 
for folding. 

4. Apparatus as claimed in Claim 3, in which the first rotatable device comprises one or more discs 
respectively between the conveyors. 
40 5. Apparatus as claimed in Claim 3 or Claim 4, in which the second rotatable device comprises a plurality 40 
of discs respectively between which the disc or discs of the first rotatable device are interdigitated. 

6. Apparatus as claimed in Claim 4 or Claim 5, in which the discs have angularly spaced peripheral teeth 
for engaging the material. 

7. Apparatus as claimed in Claim 6, in which the teeth have radial edges for engaging the material. 

45 8. Apparatus as claimed in any of Claims 3 to 7, in which the first and/or second rotatable devices 45 
comprise axially spaced angularly offset elements for engaging the piece. 

9. Apparatus as claimed in Claim 6 or Claim 7, in which the teeth of adjacent discs are angularly offset 

10. Apparatus as claimed in any preceding claim, in which the conveyors are endless. ^ 

1 1 . Apparatus as claimed in any preceding claim, including means for varying the tension in the 

50 conveyors. 50 

1 2. Apparatus as claimed in Claim 1 1 , including control means for said tension varying means operative 
to increase the tension whilst an initial fold is made and thereafter maintain a uniform tension. 

13. Apparatus as claimed in Claim 11 or Claim 12, including drive means for the conveyors adapted to 
reverse the conveyors when the roll is finished, the control means being operative to increase the conveyor 

55 tension during an initial period of reverse movement. 55 

14. Apparatus as claimed in Claim 12orCIaim 13, in which the control means is responsive to sensor 
means operative to sense passage of the piece on the conveyors. 

1 5. Apparatus as claimed in Claim 14, in which the sensor means comprises a photoelectric device. 

1 6. Apparatus as claimed in any preceding claim, including means for urging the piece against the 

60 conveyors. 60 

1 7. Apparatus as claimed in Claim 16, In which the urging means comprises means for supplying air 
underpressure. 
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20. Apparatusiorfermlng,^pie!^.pfsRQnge<^kenpateri^^^^ 
describedLhtefecence to and asjjustratedin 

"^22. Amethod^ffo^min^apieceofspongecake 

substantially as hereinbefore described. , , ~ , . , 



